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Since the first detection of Fusarium circinatum (teleomorph= Gibberella circinata) 53 in South Africa on Pinus patula seedlings in 1990 (1) this pathogen has become a 54 major problem in production nurseries. It causes damping off, root and collar rot, and 55 tip dieback, often resulting in large scale seedling mortality (2) . Due to these 56 significant losses in yield and productivity this pathogen was characterised as the 57 largest limitation to commercial forestry (1;2;3) . In South Africa, the most susceptible 58 of the Pinus species is P. patula (4) but it is also the most commonly planted species as 59 more resistant species such as P. radiata and P. elliottii produce wood of a poorer 60 quality (3; 5) . 61 The impact of F. circinatum is not only felt within the nurseries but also in 62 plantations, where significant losses are experienced after outplanting. Crous (6) 
63
determined that approximately 42% of all recently planted seedlings over 16 sites died 64 due to infection with F. circinatum. The majority of the mortalities occurred within 65 the first 30-140 days after planting, with a mean seedling survival of 36 -53% after 1 66 year. This implies that at least half of all field seedling death is due to infection. The 67 F. circinatum related mortalities of P. patula result in losses in excess of R11 million 68 per year to the industry, and in excess of R12 million a year when P. radiata, the 69 second most susceptible Pinus species, is included (3;4) .
71
The high levels of F. circinatum occurrence in South African nurseries are attributed 72 to contaminated nursery containers, irrigation and in some cases growing media and 73 plants (3;7) . Infection rates have also been recorded to rise with an increase in the 74 amount of nitrogen (N) given to seedlings (3) . The current approaches for control of F. Negative The roots were then dried in an oven at 60°C for 3-4 days and the resulting dry The higher levels of growth and colonisation when exposed to the pathogen F. 
